The effects of lamina propria mononuclear cell culture supernatant on epithelial celi DNA synthesis were studied using cells isolated from patients with inflammatory bowel disease and normal controls. Supernatants from resting and phytohaemagglutinin stimulated cells were studied and supernatants that strongly promoted DNA synthesis were pooled, and growth factor activity partially characterised. The effects of recombinant interleukins-l, 2, 3, interferon-y, and granulocyte macrophage colony stimulating factor were tested in the same system. Resting lamina propria mononuclear cells produce factors that increase DNA synthesis. Production of these factors is increased by phytohaemagglutinin stimulation. No significant differences were found in production of these factors between patients with inflammatory bowel disease and normal controls. The molecular weight of the active factor(s) lies in the region 31-48 kD. Chromatofocusing produced two peaks of activity, one in the region pk 5 5 and one around pk 6*4. The activity was heat and acid pH labile. Activity was not destroyed, however, by 005% trypsin. Recombinant granulocyte macrophage colony stimulating factor was a weak stimulus to epithelial DNA synthesis, interleukin-l was weakly inhibitory but other cytokines tested did not have any effect. Granulocyte macrophage colony stimulating factor is probably important in controlling epithelial cell growth.
Gastrointestinal epithelium is in a constant state of orderly renewal. In inflammatory conditions affecting large and small bowel, the crypt cell production rate (CCPR) is increased. In ulcerative colitis CCPR is increased when the disease is in relapse and to a lesser extent it is also increased when the disease is in histological remission. 2 This is the net result of an increased numbers of cells synthesising DNA, expansion of the proliferative zone, and increased cell turnover rate. There is an increased risk of malignant change in these diseases and the risk, particularly in ulcerative colitis, appears to be related to the extent and the duration of the disease. 3 The control of cell growth is complex and multifactorial. The roles of hormones, peptide regulatory factors such as epidermal growth factor and insulin like growth factors have been extensively investigated. The relationship between epithelial cells and immune cells of the lamina propria is attracting increased attention. 4 It has been suggested that cytokines released from intestinal mononuclear cells are responsible for the increased expression of class II major histocompatibility proteins on epithelial cells and soluble factors released from T cells are responsible for this increase in cell turnover. 5 Continued exposure to such growth factors may be responsible for the increased risk of malignant change.
This study measures the effects on epithelial cell turnover by measuring incorporation of bromodeoxyuridine into the epithelial cell line HT29 after exposure to supernatant from culture of lamina propria mononuclear (Fig 1) . Phytohaemagglutinin alone had no effect on the rate of DNA synthesis (Fig 2) . After concentration of 212 ml of active supernatant by desalting and lyophilisation, the lyophilate was redissolved in 1 ml PBS and fractionated on a TSK G2000SW column, 35 x045 ml fraction were collected. The column was calibrated using proteins of known molecular weight. Active fractions were found in the 31-48kD range and fractions of molecular weight less than 20 kD were inhibitory to DNA synthesis (Fig 3) .
Active contain both growth inhibitory and growth promoting activities. No significant differences were detected in the activity of supernatants from control subjects and either Crohn's disease or ulcerative colitis subjects. Although differences in epithelial growth factor production between the different populations were not detectable using this in vitro technique, small in vivo differences may be important in controlling crypt cell production rate. In the experiments carried out here we are not comparing like with like as the lamina propria lymphocyte subsets are altered in inflammatory bowel disease. We know that in vitro isolation selectively enriches certain populations and alters the function of isolated cells. "' Therefore conclusions about differences between control and inflammatory bowel disease subjects must be made with caution.
The observation that phytohaemagglutinin stimulation of the cells increases growth factor production suggests that activation of the lamina propria mononuclear cell population leads to epithelial cell growth factor release, we have not further characterised the cell type producing growth factor, but the observation that phytohaemagglutinin leads to an increase in production suggests that T cells may be important.
Culture supernatants will contain a wide variety of biologically active substances. Precise characterisation of the stimulatory factor has not been achieved but, of the recombinant growth factors tested, only granulocyte-macrophage colony stimulating factor showed a proliferative effect. The cytokines used, however, were produced by recombinant DNA technology in bacterial plasmids. Thus they had not undergone eukaryotic glycosylation and have potentially different biological activities. Using the same cell line in an assay of class II HLA antigen induction, we have shown that it is approximately 100-fold more sensitive to interferon-y produced in a eukaryotic system than other workers have found using an E coli derived product. ' 12 Interferon-y, interleukin-2, and interleukin-3 did not have any effect on DNA synthesis. These cytokines were used across a wide range of concentrations and in the case of interferon-y at least, HT29 cells have been shown to be sensitive to induction of class II HLA molecules and is therefore likely to express interferon-y receptors.'2 It has been suggested that interferon-y may be important in increasing epithelial cell growth rate in the murine model of intestinal damage, and that monoclonal antibodies to interferon-y may abrogate the proliferative phase of an intestinal graft versus host reaction.'3 Interferon-y is usually considered to have growth inhibitory properties.'4 From the in vitro data presented here it would seem unlikely that interferon-y has a primary role in controlling 8- 
